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(54) TREATING LIQUID DISCHARGING NOZZLE AND TREATING LIQUID FEEDING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable treating liquid to 
be discharged from a slit-like discharging port with 
uniform flow velocity distribution. 
SOLUTION: A developer discharge nozzle 1 1 consists of 
a liquid puddle part 20 and a liquid discharge part 30. 
The liquid discharging part 30 is joined with the liquid 
paddle part 20 at one side face thereof. Inside the liquid 
puddle part 20, a liquid puddle space 22 is provided. In 
the liquid discharge part 30, there are formed plural 
tubular flow passages 36 communicating with a 
developer outlet of the liquid puddle part 20 and 
horizontally extending and plural tapered flow passages 
34 gradually widening from the plural tubular flow 
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passages 36 and leading to a slit-like discharge port 15. The plural tapered flow passages 34 
are joined with each other and integrated into one body at a position from the plural tubular 
flow passages 36 to the slit like discharge port 15 or at a position of the slit-like discharge port 
15. 
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•y 1 s^m-^mmx-mmmta^ 

[0068]it, 1fiKOV«SeK3 6 mof-rt 

«ffiS&3 4^LTSB{*lStt^TV^<7)t\ 1gj»«0 
«sKK»3 6^1g»cOT-; WJ&3 4 tWASiist 
SOiS^rweRaB 3 4 coflffiKffiSg-tl, £ fc (c J: 9 

mdm< tthttUz^ fflk0&$ffiR 3 6 fcSEfi* 
S«»*«*KJ: Or- ;«R8B»3 4 SaLT0rfcfft> 

X>J -x MffitaiP 1 5*><bf'W'CRg»3 44Sj:tf»tt 

SB 3 6£»l/C«aB"33H!2 2fc35W«afiKl,T«* 
S+fcSGS*^ t * i t *.R6±S#i4 . 

[0069] Jtaiitwijosfliattajyx:^ 1 1 

(4, i^- * y 3 3 £ j&^a/.Ti& 1 V>3ft 3 1 

tm2^gp^3 2 fc ibfc«^r6i kci o»**q 
*fflv^ifc^<attajg|{3 03&q«jjE$n4(OT, mm 

[ 0 0 7 0 ] SflHfcFS^fcRJE Wrv\$£H 
(i, S/-H^"«-ydfy3 3*ffl(f^K, 8K0S&&3 1 
»*K^B^ffiPAfcat2«>aW3 20»2^»^fflP 

[ 0 0 7 1 ] ifc, **K«Ttts 1 ogp«3 1 com 1 

OS?£fflPAfc, 1gR<?3T-^'««a»3 4*flWtt4S 
ft<Orw«RiHa3 4 a*«»«S<iT^S*«, ftftoff 
^Sfr 3 6 ^Wl £ fVO -> £ Jg 2 OgW 3 2 com 2 
^IPBC, a»^rwtR8SB3 4*fltja^&aGR<7) 
^-^•«IHg|53 4 ailSUt «fcH. 
[0072] 07 t^-fi 0 K. X'J -y h^ttHiP 1 5 

s. xy-y htttttupi 5coxy-y hgttio. 05- 

1. 0mmT'&9. #^fflTi40. lmmt'M. * 

* fflR 1 0 0 fc R fc^i fcli-Hi J: 9 :* & < » 

jtS8-f y^-coSS 1 0 0 £*rat-£*§££ 
«4. *Wfc0rCtt2 1 0mmfcS)&&*l.4. 
[0073] SEMtttfVX/U 1 1 Jl. JSSd^fi 1 0 

jesses. xy-yb^D±tHpi stmmioo^m® 

fcOfflHtt, 0. 2-~5mrru J: 9#it L<140 . 5~- 
2 mmt'i, 9 . *m$kMT'lt 1 mmf* S . 
[0074] mzM8ti J: If 09 L&#*£>II| 1 (0 
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0 <i£Kftttffi 1 (cj; 9 toMmx-QffiZtiX . 
[0075] ^metUi, SflSSttajyXrt- 1 1 (4. # 

>y h 6 floss p 0 fc^ts l t ^ s . srsjra^t 

(4. SftSttaj/X/n ij&«±#Lfca. jSEtffoAfc: 

&n 1 . mi* -v y 5 rt^jasus&ffiit p i ?TRt 

[0076] JM?Sttaiyx';H 1 14, jggfR 

*&flcapi*»4>Bif^<o*a3«ffiT^SESifflfe-ts. 

10 tififih&n. «60JT{4, j&Bfflftli 1 0 - 5 0 0 m 

[0077] mmmo±tayx)i' 1 1 sir 
mtmyxiui 1 cox y -y Muffin 1 5&mu o o 

IlfttHi/X^ 1 1 fcj: 6S*a<0ttaj*IBW-S. 

[0078] sMttajyx^ 1 1 ii. m.mm^attni 

Sr^^ttffiHBWSMIP 2*»<»fflR 1 0 0±2r^^Tf6]A 

Kiiisttt^irti (09#h3) . ztuz**). mil 

««MB4. *ffl38*fci«3*lR10 0±fc«ftSit4. 

[0079] x/i^ 1 1 tfsec 1 o o±zm 

atita. 36«i oo±*>wi.nfettajffjt{iaP3 , c 

^EffjhfflBP4taaLmjSTS«ara:ajyx/pi 
[0080] -£cof£. sflMftttaj yx;p 1 1 {4. m^n 

±{iLWP 4 T±#L)ttt. fWcOfffe-K-y h 7COQ.S.P 
30 5 ^T^«l L . -y h 7 ft fcTI*t* . 

[ 0 0 8 1 ] £& 1 0 0±t38«»»fttlfrS*ifc#8* 

2tj;'3a«ftasi&@!5rau s«i oo&Eie 

SratSl 0 0±tffi|&L«r*«fea£lRl 0 0 ^KSIhUe? 

i o o mmitzmmmmmTtz>. 
[0082] *m&mcom®mw.xu, mmtmsx 
)V\\<r>x y -y httttffip l 5 <^«*»^%-^aB«* 

[ 0 0 8 3 ] **Mc03S^aT«4, M» 
m^Xjl-1 1 jWihLfcatfi 1 0 0±tSEi1-4WKS 
flSK^ttaji^SiiS cot% ttitiBR6^Sff 
SI 0 0tff^2r4^..&Ci:* J lHliS$n-?. o *nc«t 

so [0084] sfet. isflaEttasyx/n l^mt^ 
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»R1 0 0±**'J? httttfflPl 5fc3£«10 0<*>Jt 

xu 7 Mratajp 1 5iizjmztLizffit<ttmetifimBL 

BKjfWjDibft i fcft<fflg l 0 O^ffiWEM^' 
%-K«»S;h.ft. 

[0085] i|«tttt!/X;H 1#3£K10 0 
4. 

[ 0 0 8 6 ] ifc, «^ttffiyX;l- 1 1 1 0 0 

ajfS c ±^a*«E«o«fc*<it: J: OSffi 1 0 0±oS3Ktt 
MK»^#*bft^#mit$ixft. ItctfiX. $4fe 

[ 0 0 8 7 ] ±IEII)!ffeMiOJi«Mtt*yX/U 1 1 

'gwm 3 6 a*^*>T-;«Raw 3 4 tat 1 t 0 g «t 

0 < 1 8 omx 0 i/hSV^JTCHSW-ft i 3 
[0088] 01 Ofi01H23cDJM£§BWBv^ix 

»->fc«fflffflH. 01 1 {401 0«R«fflttfflyX/K?) 

B-B«Ht*S„ 

[oo89]0ii t^i-j: 3 mmmtft/xiv 1 

Uli. »fflD»2 0;KJ:tf»»fflS6 0^i!>$r'3. fS 
tt!03 0tt»ffl'532 OW-^rcoilfflWg-^SixTV^ 
4. SflKSttiiJ/X/H 1 a<a»ffl9«2 0<oaMtli. 

0 5 Ltzmmm^/xiv 1 1 ^asr 9 s 2 0 oft 
mtnmx-hi. 

[0090] «Ettaj»6 0J4, 1 1 . 

2 cogBW 6 2 fc J: VWfcffi 3 OgW 6 3 £{S 

mne i£><£ym2<osOT6 2im&%tix^t. mm 

ffiSB6 OOJ&Bfcti,. X'J >y h^tttBP 1 5 a#Jgj££ 
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ftttitiP 1 5 alC^4»<0r-^»&6 4jWBj£$ 
*VO*4. «f^r^«S56 4 XV -y hl^n 
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a co»ttjgtf 6 o mmmmmx'h h . 
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ft. »c0r-^°^M6 4a{S. fiffi^-^fiOiSS 
HOffiirCffiS:KIS^LT-5aB<OlS-&««6 5a^i 
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«r»E*i^"CiatfL6 8. 69, 7 0 tcia t ( 
40 -f) *aLT3S10!>»tt6 1, $3«6 3J3i[;$ 
2<J5«tt6 2Sfafca»&tfti4:fc:J:»). 01OfcJ; 

1^01 1 fc^Lfc«Dtajat6 o**«!issfL4 fc fc fee, 

m2c?>m6 2<r)Wkcr>T-^mm6 4 afcJ:l/m3 
«g|5ff 6 3 OfflfiB t i 9 S^Of^sfJS 6 6 taii-Tft 
W(W>T-/ , eRSB6 4**JBjKS*ift. 
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50 m^tlt , X U v V ^ttfliP 1 5 a oysftKi . 0 7 
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LtzX 1) y l-^ttHBP 1 5 1 nmv*>& . 
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s«^p2 1 zmixwL& y )%m2 2iz®mmmmz 
ft* . o 2 2 <mmmi. mmm&n 2 3 

tt«R«'g*^6 60#ajP-CSsL<£4. « 

ess* >£j48E*T»A$nfcs«att. mts 

1 5 a<3ie«rPffl5K£iiM-S. -eiltCj; 0 . AO -y h 

i. 

[ o i o 3 ] st:. mL<&gmt&6 6 imk<?yr-K 

<g»&6 64>^ll»f-A»6 4 fc#ASftfc 
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x 'J -y httttifJP 1 5 a^r-^#;S!E?£6 4£J:t/<i ; 

«ss»6 6 ^attaw "521812 2iz2.%1fim.Lxn 

[0104] »ttffl»6 0WJSiS7 1 jflK*tt£ 
^Tt&OT. «tiig|56 0<?)ffiffi7 ltfcJtiftStt* 1 
fifftSrO, MRtajgP6 0t7)lSH7 ltS^(7)«Bi:(7) 

6 o«jgffi7 1 tmmcomtcofflxmtmmitfmi 

tlZk ift&W L1t1fi~> X „ 36K±<o-9fRtt WK« 
ius^ti 0 »$^£v»^m-fS<r biffi±% 
ill. 

I o l o 5 ] afc , aBtaj»6 0<oflW5rfcJ:i^fir<o«> 
MB 7 2 , 7 3*«S8*tt*irf SO-C, »ttig|56 0(0 

7 2,73 t^m^iiv^A^m^nsij^fi 

So Lfc*«->T. ?SD±tiJg|56 0^M7 2, 7 2CS 
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f-^W6 4 a«^, ^-^tttiaase 4 a 
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20 

[04 ] 0 1 c^wisgaiKfflv^n&afMRittHjyx^ 

[ 0 5 ] 0 4 j xh<d z - zkwibh?* 
s„ 

[06] 04coiM?SD±tliyX;K7)^Iffi0fcJ:l>'yi 

[07] m4(omi^m.oitayx)i<Dm^ t )^&mmx 
[08] ai«s«KKioifift&iiW5fc«MOH'c* 

30 h. 

[09] S^iT'cOilftMttHiyXyKO^^^-r^ffi 

[010] micommmmt,zm^titmmw.at.iii/x 
iwmmzm-xv ••/ matmmz^tzmwimmx' 

[01 1 ] 01 owfmmtiiisxwB-Bwmmm 

[012] 01 OfcJ;^0l l«0S«iKttfflyXA'$W* 

40 [013] 01 Oi3j;t/01 \<DMmAftJX)Vcr>m 

munmmx'b* . 

[01 4 ] xv -y MjtPtajpt^rtsfiaw3s«itiitaj 

[0 1 5 ] 0 1 4 waflKSttaj/ X;l^)X U -y h^Btffi 
Pt=S»Sr^l*IK»->fclB»fiiiHf ft* . 

1 SfiKftftSP 
8 

9 JXjVT—J* 
50 10 /XVUBijglJ 
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of a developer uniform over the whole region of the si it- like delivery 54. 

[0012] The rate-of-flow distribution of a developer cannot supply a developer to ** which breathes out a developer on a 
substrate, and the front face of a substrate uniformly in the state which is not uniform enough. Thereby, developing uniformity 
becomes bad in a substrate side, the homogeneity of the pattern line breadth after development may fall, or poor development 
may arise. 

processing lil'ie processing ****** nozzle which has a slit-like delivery is used for other processing liquid feeders, it 
becomes difficult similarly to make uniform the rate-of-flow distribution of processing liquid over the whole region of a 
slit-like delivery. 

[0014] Moreover, in case a developer is supplied on a substrate using the developer **** nozzle 50, it is necessary to prevent 
that the portion of a substrate to which a developer does not exist in a field according to a liquid piece phenomenon in part 
occurs. 

[0015] On the other hand, if the developer breathed out from the slit-like delivery 54 creeps up to the skin of the developer 
**** nozzle 50, the point of the developer **** nozzle 50 will be polluted by adhesion of a developer. It is necessary to 
prevent contamination of the point of such a developer **** nozzle 50. 

[00161 When the processing ****** nozzle which has a slit-like delivery is used for other processing liquid feeders, it is 
necessary to prevent that the portion of a substrate to which processing liquid does not exist in a field according to a liquid 
piece phenomenon in part occurs, and to prevent contamination of the processing ****** nozzle by adhesion of processing 
liquid. 

[001 7] The purpose of this invention is offering the processing ****** nozzle which can do ****** which breathes out 
processing liquid by the uniform rate-of-flow distribution from a slit-like delivery. 

[0018] Other purposes of this invention are offering the processing ****** nozzle with which ****** which breathes out 
processing liquid by the uniform rate-of-flow distribution from a slit-like delivery was made, and adhesion of a liquid piece 
phenomenon and the processing liquid to a skin was prevented. 

[0019] The purpose of further others of this invention is offering the processing liquid feeder which can supply processing 

liquid on a substrate by the uniform rate-of-flow distribution from a slit-like delivery. 

[0020] 

[A The means for solving a technical problem and an effect of the invention] The processing ****** nozzle concerning the 
1st invention is equipped with liquid-pool **** which has liquid-pool ****** to which processing liquid is supplied, and 
******** which has the ** slit-like delivery which breathes out processing liquid, to ******** Two or more tubular passage 
parallel to the longitudinal direction of a slit-like delivery which it is arranged along with ** on the other hand, and an end° 
opens for free passage to liquid-pool ******, Two or more taper-like passage which is arranged along the one 
above-mentioned direction, and becomes broad from the other end of two or more tubular passage gradually, respectively, 
and results in a slit-like delivery is formed. 

[0021] In the processing ****** nozzle concerning this invention, the processing liquid supplied to liquid-pool ****** of 
liquid-pool **** is introduced into two or more taper-like passage through two or more tubular passage, diffuses in the 
longitudinal direction of a slit-like delivery, and is breathed out from a slit-like delivery. 

[0022] Since tubular passage is formed by the high process tolerance, it becomes possible [ making equal the path of two or 
more tubular passage ]. Therefore, it is changed into dynamic pressure with the static pressure of the processing liquid of 
liquid-pool ****** uniform in two or more tubular passage. Thereby, from two or more tubular passage, the rate of flow or 
flow rate of processing liquid introduced into two or more taper-like passage is each opening of two or more tubular passage, 
and becomes equal. Since the processing liquid introduced by two or more rates of flow or flow rates equal to taper-like 
passage diffuses in the longitudinal direction of a slit-like delivery from two or more tubular passage and it joins mutually, 
****** which breathes out processing liquid by the uniform rate-of-flow distribution becomes possible from a slit-like 
delivery. 

[0023] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 2nd invention 
requires for the 1st invention, two or more tubular passage is prepared so that an angle may be made to two or more taper-like 
passage, respectively. 

[0024] In this case, when the processing liquid introduced into two or more taper-like passage from two or more tubular 
passage collides with the wall of taper-like passage, after the flow direction of processing liquid is changed, it is spread in 
taper-like passage. By that cause, while the effect of diffusion of the processing liquid by two or more taper-like passage 
becomes high It is prevented that the processing liquid which flows two or more tubular passage falls as a drop from a slit-like 
delivery through taper-like passage with gravity. Moreover, it is also prevented that originate in fall of a drop, air flows 
backwards from a sliMike delivery to liquid-pool ****** through taper-like passage and tubular passage, and air bubbles arise 
in processing liquid. 

[0025] The processing ****** nozzle concerning the 3rd invention combines and unifies two or more taper-like passage 
mutually in a position until it results [ from two or more tubular passage ] in a slit-like delivery, or the position of a slit-like 
delivery in the composition of the processing ****** nozzle concerning the 1st or 2nd invention. 

[0026] It joins in a position until the processing liquid diffused in two or more taper-like passage, respectively results in a 
sliMike delivery by this, or the position of a slit-like delivery, and is breathed out by homogeneity from the whole region of a 
sliMike delivery. 

[0027] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 4th invention 
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requires for the 1st, the 2nd, or 3rd invention, ******** has the base in which the slit-like delivery was prepared, the base of 
******** has a hydrophilic property, and the skin of the front of the base of ******** and back has water repellence in the 
move direction. 

[0028] In this case, since the base of ******** has a hydrophilic property, solution retention becomes good on the base of 
********* and ****** sufficient between the base of ******** and the front face of a substrate is formed. Thereby, a liquid 
piece phenomenon stops being able to happen easily between the base of ******** ? and the front face of a substrate. 
[0029] Moreover, since the skin of the front of the base of ******** and back has water repellence, the phenomenon in which 
processing liquid creeps up to the skin of the front of ******** an d back is suppressed. Thereby, contamination of ******** 
by adhesion of the processing liquid to the skin of the front and back is prevented. 

[0030] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 5th invention 
requires for the 1st - one of invention of the 4th ******** it has the 1st member which has the 1st plane of composition, and 
the 2nd member which has the 2nd plane of composition joined to the 1st plane of composition. Two or more taper-like 
crevices which constitute two or more taper-like passage are formed in the 1st plane of composition of the 1st member, and 
opening of the above-mentioned other end of two or more tubular passage is carried out to the 2nd plane of composition of 
the 2nd member. 

[0031] In this case, while ******** i s constituted by joining the 1st plane of composition of the 1st member, and the 2nd 
plane of composition of the 2nd member, two or more taper-like passage is formed of two or more taper-like crevices, and 
two or more tubular passage carries out opening into two or more taper-like passage. 

[0032] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 6th invention 
requires for the 1st - one of invention of the 4th ******** it has the 1st member which has the 1st plane of composition, and 
the 2nd member which has the 2nd plane of composition joined to the 1st plane of composition. Two or more taper-like 
crevices which constitute two or more taper-like passage are formed in the 2nd plane of composition of the 2nd member, and 
opening of the above-mentioned other end of two or more tubular passage is carried out to a taper-like crevice. 
[0033] In this case, while ******** j s constituted by joining the 1st plane of composition of the 1st member, and the 2nd 
plane of composition of the 2nd member, two or more taper-like passage is formed of two or more taper-like crevices, and 
two or more tubular passage carries out opening into two or more taper-like passage. 

[0034] The processing ****** nozzle concerning the 7th invention is set in the composition of the processing ****** nozzle 
concerning the 5th or 6th invention, and ******** j s further equipped with the sheet-like seal member put between the field 
except two or more taper-like crevices between the 1st plane of composition of the 1st member, and the 2nd plane of 
composition of the 2nd member. 

[0035] In this case, it becomes possible by putting a sheet-like seal member between the 1st plane of composition of the 1st 
member, and the 2nd plane of composition of the 2nd member, and joining the I st member and 2nd member to constitute 
******** without using adhesives. Therefore, the problem of the reaction of processing liquid and adhesives is avoided. 
[0036] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 8th invention 
requires for the I st - one of invention of the 4th ******** The 1st member which has the 1st plane of composition, and the 
2nd member which has the 2nd plane of composition, It has the 3rd member which has the other sides joined to the whole 
surface joined to the 1st plane of composition, and the 2nd plane of composition, two or more taper-like crevices which 
constitute two or more taper-like passage in the 2nd plane of composition of the 2nd member are formed, and opening of the 
other end of two or more tubular passage is carried out to a taper-like crevice. 

[0037] In this case, while ******** j s constituted by joining the 1st plane of composition of the 1st member, and the whole 
surface of the 3rd member, and joining the 2nd plane of composition of the 2nd member, and the other sides of the 3rd 
member, two or more taper-like passage is formed of two or more taper-like crevices, and two or more tubular passage carries 
out opening into two or more taper-like passage. 

[0038] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 9th invention 
requires for the 1 st - one of invention of the 4th ******** The 1st member which has the 1st plane of composition, and the 
2nd member which has the 2nd plane of composition, It has the 3rd member which has the other sides joined to the whole 
surface joined to the 1 st plane of composition, and the 2nd plane of composition, two or more taper-like crevices which 
constitute two or more taper-like passage in the 1st plane of composition of the 1st member are formed, and opening of the 
other end of two or more tubular passage is carried out to the whole surface of the 3rd member. 

[0039] In this case, while ******** j s constituted by joining the 1st plane of composition of the 1st member, and the whole 
surface of the 3rd member, and joining the 2nd plane of composition of the 2nd member, and the other sides of the 3rd 
member, two or more taper-like passage is formed of two or more taper-like crevices, and two or more tubular passage carries 
out opening into two or more taper-like passage. 

[0040] In the composition of the processing ****** nozzle which the processing ****** nozzle concerning the 10th invention 
requires for the 8th or 9th invention, the 1st member and the 2nd member consist of a water-repellent material, and the 3rd 
member consists of a hydrophilic material. 

[0041] In this case, since the 1st member and the 2nd member consist of a water-repellent material, the skin ahead of 
******** and a back skin have water repellence. Thereby, the phenomenon in which processing liquid creeps up to the skin 
ahead of ******** and a back skin is suppressed. It carries out and contamination of ******** by adhesion of the processing 
liquid to the skin ahead of ******** an d a back skin is prevented earnestly. 

[0042] Moreover, since the 3rd member consists of a hydrophilic material, the base of ******** has a hydrophilic property. 
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Thereby, solution retention becomes good on the base of ********, and ****** sufficient between the base of ******** and 
the front face of a substrate is formed. Therefore, a liquid piece phenomenon stops being able to happen easily between the 
base of ******** } and the front face of a substrate. 

[0043] A substrate maintenance means by which the processing liquid feeder concerning the 1 Ith invention holds a substrate, 
The processing ****** nozzle which has the ** slit-like delivery which breathes out liquid-pool ****** an d processing liquid 
with which processing liquid is supplied, It has the move means to which a processing ****** nozzle is relatively moved to a 
substrate so that processing liquid may be supplied to the front face of the substrate held at the substrate maintenance means 
from the slit-Jike delivery of a processing ****** nozzle. Two or more tubular passage parallel to the longitudinal direction of 
a si it- 1 ike delivery for a processing ****** nozzle which it is arranged along with ** on the other hand, and an end opens for 
free passage to liquid-pool ******, Two or more taper-like passage which is arranged along the one above-mentioned 
direction, and becomes broad from the other end of two or more tubular passage gradually, respectively, and results in a 
slit-like delivery is formed. 

[0044] In the processing liquid feeder concerning this invention, a processing ****** nozzle is relatively moved by the move 
means to a substrate so that processing liquid may be supplied to the front face of the substrate held at the substrate 
maintenance means from the slit-like outlet of a processing ****** nozzle. 

[0045] In this case, the processing liquid supplied to liquid-pool ****** of a processing ****** nozzle is introduced into two 
or more taper-like passage through two or more tubular passage, diffuses in the longitudinal direction of a slit-like delivery, 
and is breathed out from a si it- 1 ike delivery. 

[0046] Since tubular passage is formed by the high process tolerance, it becomes possible [ making equal the path of two or 
more tubular passage ]. Therefore, it is changed into dynamic pressure with the static pressure of the processing liquid of 
liquid-pool ****** uniform in two or more tubular passage. Thereby, from two or more tubular passage, the rate of flow or 
flow rate of processing liquid introduced into two or more taper-like passage is each opening of two or more tubular passage, 
and becomes equal. Since the processing liquid introduced by two or more rates of flow or flow rates equal to taper-like 
passage diffuses in the longitudinal direction of a slit-like delivery from two or more tubular passage and it is combined 
mutually, ****** which breathes out processing liquid by the uniform rate-of-flow distribution becomes possible from a 
slit-like delivery. Consequently, processing liquid can be uniformly supplied on the surface of a substrate. 
[0047] 

[Embodiments of the Invention] Hereafter, the developer using a developer **** nozzle and it as an example of the 
processing ****** nozzle concerning this invention and a processing liquid feeder is explained. 

[0048] The X-X line cross section of the principal part of the developer of drawing 1 and drawing 3 of the plan of a developer 
[ in / one example of this invention / in drawing 1 ] and drawing 2 are the Y-Y line cross sections of the principal part of the 
developer of drawing I . 

[0049] A developer is equipped with thets nbstrat erattaching part 1 which carries out suction maintenance of the substrate 100 ^ 
by the horizontal position as shown in drawing 2 and drawing 3 . It is fixed to the point of the axis:Afjptajtion:3:of alrrotor-2, 
and the substrat e attac hing part 1 consists of the surroundings of the shaft of the perpendicular directiorTpossible [ rotation^ 
Thecireulaf iristdeTup'4 is formed in the circumference of the sub^rate^ttacj^ so that a 

substrate 100 may be surrounded. Moreover, the^p^are:o utside on^lsformed in the circumference"^he~inside cup 4. 
[0050] As shown in drawing 1 , the:&andb>qwts^6:and^ and 
the guide rail 8 is arranged in one flank side of the outside cup 5. Moreover, theliozzie^arm 9 irfolrmed in a scanning 
direction A and its opposite direction by the arm mechanical component 10 possible [ movement ] along with the guide rail 8. 
The pure water regurgitation nozzle 12 which carries out the regurgitation of the pure water is formed in the direction of 
Arrow R possible [ rotation ] at the flank side of another side of the^ulsidexiip.5. 

f 005 1 ] The developer regurgitation nozzle 1 1 is attached in the nozzle arm 9 at right angles to a guide rail 8. Thereby, the 
developer regurgitation nozzle 1 1 passes through a substrate 100 top from the position of the standby pot 6, and a parallel 
displacement is possible for it in the shape of a straight line along with a scanning direction A to the position of the standby 
pot 7. The developer regurgitation nozzle 1 1 consists of liquid-pool **** 20 and the liquid regurgitation section 30, and the 
slit-like delivery 15 is formed in the base of the liquid regurgitation section 30 so that it may mention later. 
[0052] As shown in drawing 2 , a developer is supplied to the developer regurgitation nozzle 1 1 by the developer supply 
system 14. A control section 13 controls rotation operation of a motor 2, the scan of the developer regurgitation nozzle 1 1 by 
the arm mechanical component 1 0, and the regurgitation of the developer from the developer regurgitation nozzle 1 1 . 
[0053] In this example, the substrate attaching part I is equivalent to a substrate maintenance means, the arm mechanical 
component 10 is equivalent to a move means, and the developer regurgitation nozzle 1 1 is equivalent to a processing liquid 
regurgitation nozzle. 

[0054] Drawing of longitudinal section with which drawing 4 met the slit-like delivery 1 5 of the developer regurgitation 
nozzle 1 1, and drawing 5 are the Z-Z line cross sections of the developer regurgitation nozzle 1 1 of drawing 4 . 
[0055] As shown in drawing 5 » the developer regurgitation nozzle 1 1 consists of liquid-pool **** 20 and the liquid 
regurgitation section 30, and the liquid regurgitation section 30 is joined by one side of liquid-pool **** 20. 
[0056] In order to adjust the temperature of the developer in liquid-pool ****** 22 and this liquid-pool ****** 22 inside 
liquid-pool *** * 20, the piping 24 for warm water which pours warm water is formed, the developer feed hopper 2 1 which is 
open for free passage in the upper-limit section at liquid-pool ****** 22 is formed, and the developer outlet 23 is formed near 
the soffit of one side. Moreover, in order to adjust the temperature of the developer which flows for the piping 26 for 
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developers, the piping 25 for warm water which pours warm water is formed in the circumference of the piping 26 for 
developers which results in the developer feed hopper 21. 

[0057] The liquid regurgitation section 30 is equipped with the 1st member 31 of a tabular, and the 2nd member 32 of a 
tabular, and the 1st member 3 1 and 2nd member 32 are joined on both sides of the sheet-like packing 33. The slit-like 
delivery 15 is formed in the base of the liquid regurgitation section 30. 

[0058] Two or more tubular passage 36 which is open for free passage to the developer outlet 23 of liquid-pool **** 20, and 
is prolonged horizontally is formed in the liquid regurgitation section 30. As shown in drawing 4 , two or more tubular 
passage 36 is arranged at equal intervals along with the slit longitudinal direction SL. Since the tubular passage 36 can be 
formed by the high process tolerance, there is almost no size error of two or more tubular passage 36. Therefore, two or more 
tubular passage 36 has an equal path. 

[0059] Moreover, two or more taper-like passage 34 which is prolonged below and results in the slit-like delivery 15 is 
formed in this ******** 30, becoming broad gradually at the slit longitudinal direction SL. Two or more taper-like passage 
34 is also arranged at equal intervals along with the slit longitudinal direction SL. Two or more tubular passage 36 is open for 
free passage near the crowning of two or more taper-like passage 34, respectively. 

[0060] Two or more taper-like passage 34 is mutually combined and unified from the slit-like delivery 15 of the base of 
******** 30 in the position of fixed height H. Thereby, the joint field 35 of constant width is formed in the soffit of two or 
more taper-like passage 34. In addition, two or more taper-like passage 34 may join mutually together in the position of the 
slit-like delivery 15 of the base of ******** 30. In this case, it is settoH^O. 

[0061] Liquid-pool **** 20, the 1st member 3 1, and the 2nd member 32 are formed of PVC (polyvinyl chloride), PTFE 
(polytetrafluoroethylene), PPS (polyphenylene sulfide), a pure quartz, a high purity alumina, etc. Moreover, as sheet-like 
packing 33, the sheet which consists of a fluorine system resin, the sheet which consists of a glass fiber, the sheet which 
consists of a quartz are used. 

[0062] Drawing 6 (a) is the decomposition front view of ******** 30 of the developer **** nozzle 1 1, and drawing 6 (b) is 
the decomposition side elevation of ******** 30 of the developer **** nozzle I L 

[0063] As shown in drawing 6 , two or more taper-like crevice 34a which constitutes two or more taper-like passage 34 is 
formed in the 1 st plane of composition PA of the 1 st member 3 1. It joins mutually together from a base in the position of 
fixed height H, and two or more taper-like crevice 34a forms joint field 35a of constant width. 

[0064] On the other hand, two or more tubular passage 36 is carrying out opening to the 2nd plane of composition PB of the 
2nd member 32. The sheet- like packing 33 has two or more taper-like notches 37 which correspond the same configuration as 
the field except two or more taper-like crevice 34a of the 1st plane of composition PA of the 1st member 31 to nothing and 
two or more taper-like crevice 34a. 

[0065] Plurality ****s along the surface and the both-sides side of the 1st member 3 1, the 2nd member 32, and the sheet-like 
packing 33, and holes 38, 39, and 40 are formed, respectively, 

[0066] By putting and ****jng the sheet-like packing 33 between the 1st plane of composition PA of the 1st member 31, and 
the 2nd plane of composition PB of the 2nd member 32, and connecting the 1st member 3 1 and 2nd member 32 with holes 38, 
39, and 40 with a screw thread through a screw thread (not shown) While ******** 30 shown in drawing 4 and drawing 5 is 
constituted, two or more taper-like crevice 34a of the 1st member 31, Two or more taper-like passage 34 which is open for 
free passage to two or more tubular passage 36 with the 2nd plane of composition PB of two or more taper-like notches 37 of 
the sheet-like packing 33 and the 2nd member 32 is formed. 

[0067] In the developer **** nozzle 1 1 of this example, a developer is supplied to liquid-pool ****** 22 through the 
developer feed hopper 2 1 of liquid-pool **** 20 from the developer supply system 1 4 (refer to drawing 2 ). The developer of 
liquid-pool ****** 22 is introduced into two or more taper-like passage 34 through two or more tubular passage 36 of 
******** 30 from the developer outlet 23. Since the path of two or more tubular passage 36 is equally formed at this time, it 
is changed into dynamic pressure with the static pressure of the developer of liquid-pool ****** 22 uniform in two or more 
tubular passage 36. Thereby, from two or more tubular passage 36, the rate of flow or flow rate of a developer introduced into 
two or more taper-like passage 34 is each outlet of two or more tubular passage 36, and becomes equal. Moreover, the 
developer introduced by two or more rates of flow or flow rates equal to two or more taper- like passage 34 from the tubular 
passage 36 is diffused in the slit longitudinal direction SL, and joins mutually near the slit-like delivery 15 as it descends. 
Thereby, a developer is breathed out by the uniform rate-of-flow distribution from the slit-like delivery 15. 
[0068] It is spread after the flow direction of a developer is changed when the developer introduced into two or more 
taper-like passage 34 from two or more tubular passage 36 collides with the wall of the taper-like passage 34 since two or 
more tubular passage 36 was especially formed perpendicularly to two or more taper-like passage 34. thereby, while the effect 
of diffusion of the developer by two or more taper-like passage 34 becomes high, it is also prevented that it is prevented that 
the flowing developer carries out the debris omission of the tubular passage 36 which is plurality through the taper-like 
passage 34 with gravity, and it originates in the debris omission of a developer, air flows backwards from the slit-like delivery 
15 to liquid-pool ****** 22 through the taper-like passage 34 and the tubular passage 36, and air bubbles arise in a developer 
[0069] In the developer regurgitation nozzle 1 1 of this example, since the liquid regurgitation section 30 is constituted 
without using adhesives by putting the sheet-like packing 33 and joining the 1st member 3 1 and 2nd member 32 with a screw 
thread, the problem that a developer reacts with adhesives does not arise. 

[0070] In addition, when a developer does not react with adhesives, you may join the 1st plane of composition PA of the 1st 
member 31, and the 2nd plane of composition PB of the 2nd member 32 with adhesives, without using the sheet-like packing 
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33. 

[007 1 ] Moreover, although two or more taper-like crevice 34a which constitutes two or more taper-like passage 34 is formed 
in the 1st plane of composition PA of the 1st member 3 1 in this example, two or more tubular passage 36 may form two or 
more taper-like crevice 34a which constitutes two or more taper-like passage 34 in the 2nd plane of composition PB of the 
2nd member 32 by which opening is carried out, 

[0072] As shown in drawing 7 , the slit-like delivery 1 5 is arranged at right angles to the scanning direction A of the 
developer regurgitation nozzle 1 1 . Slit width t of the slit-like delivery 1 5 is 0.05- 1 ,0mm, and is 0. Imm in this example. 
Moreover, the regurgitation width of face L of the slit-like delivery 15 is set as 210mm by this example, when it is the same as 
the diameter of the substrate 100 used as a processing object, or is set up more greatly than it and it processes the substrate 
100 with a diameter of 8 inches. 

[0073] The developer regurgitation nozzle 1 1 is scanned by the scanning direction A so that a base may maintain an parallel 
state to the front face of a substrate 100. 0.2-5mm, the interval of the slit-like delivery 15 and the front face of a substrate 100 
is 0.5-2mm more preferably, and is 1mm in this example. 

[0074] Next, operation of the developer of drawing 1 is explained, referring to drawing 8 and drawing 9 . At the time of a 
development, the substrateJOO is held by the substrate attaching part 1 by the quiescent state. 

r0075i y ; totoim pot 6. At 

the time oi>3^^ and 
descenHi-in the scanning starting -position-Pl-in the „outside cup 5. " — - 

[0076] TheriTthe developer regurgitatiorTnozzlri Starts a scan with a predetermined scan speed from the scanning starting 
position PI . At this time, the regurgitation of a developer does not carry out yet from the developer regurgitation nozzle 1 1 . In 
this example, a scan speed is carried out in 10-500mm/second. 

[0077] After the scanning start of the developer regurgitation nozzle 11, before the slit-like delivery 15 of the developer 
regurgitation nozzle 1 1 reaches on a substrate 100, the regurgitation of the developer by the developer regurgitation nozzle 1 1 
is started by the predetermined flow rate in the regurgitation starting position P2. In this example, the flow rate of a developer 
is considered as a part for 1 .5 LA 

[0078] The developer regurgitation nozzle 1 1 moves a substrate 100 top to a scanning direction A in the shape of a straight 
line from the regurgitation starting position P2, breathing out a developer (refer to drawing 9 ). Thereby, a developer is 
continuously supplied all over a substrate 100. The supplied developer is held on a substrate 100 with surface tension. 
[0079] After the developer regurgitation nozzle 1 1 passes through a substrate 100 top, the regurgitation of the developer by 
the developer regurgitation nozzle 1 1 is stopped in the regurgitation halt position P3 from which it separated from the 
substrate 100. And when the developer regurgitation nozzle 1 1 arrives at the scanning halt position P4 in the outside cup 5, 
the scan of the developer regurgitation nozzle 1 1 is stopped. 

[0080] Then, after the developer regurgitation nozzle 1 1 goes up in the scanning halt position P4, it moves to position P5 of 
the standby pot 7 of another side, and descends in the standby pot 7. 

[0081] Fixed time maintenance of the state where the developer was supplied on the substrate 100 is carried out, and 
development is advanced. At this time, the rotation drive of the substrate attaching part 1 may be carried out by the motor 2, 
and a substrate 100 may be rotated. Then, supplying pure water on a substrate 100 by the pure water regurgitation nozzle 12, 
by carrying out high-speed rotation of the substrate 100, the developer on a substrate 100 is shaken off, a substrate 100 is 
dried, and a development is ended. 

[0082] In the developer of this example, since a developer is breathed out by the uniform rate-of-flow distribution from the 
whole region of the slit-like delivery 15 of the developer **** nozzle 1 1, a developer is uniformly supplied on a substrate. 
Therefore, while the developing uniformity in a substrate side becomes good and the homogeneity of the pattern line breadth 
after development improves, generating with poor development is avoided. 

[0083] Moreover, in the developer of this example, since **** of a developer is started before reaching on the substrate 100 
to which the developer **** nozzle 1 1 stood it still, it is avoided that the developer at the time of a **** start gives a shock to 
a substrate 100. Thereby, generating of the air bubbles in a developer is suppressed and generating of a development defect is 
prevented. 

[0084] Furthermore, after the slit-like delivery 15 and the upper surface of a substrate 100 have approached, the parallel 
displacement of the substrate 100 top to which the developer **** nozzle 1 1 stood it still is horizontally carried out to the 
shape of a straight line, and since the band-like developer formed in the slit-like delivery 15 contacts the front face of a 
substrate 100 continuously, a developer is uniformly supplied all over a substrate 100, without a shock joining the front face 
of a substrate 1 00. 

[0085] Moreover, since supply of a developer is continued until the developer **** nozzle 1 1 passes through a substrate 100 
top, the bad influence to the developer in the liquid peak by the shock at the time of a **** halt is prevented. Consequently, 
while generating of a development defect is suppressed, the line breadth homogeneity of the photosensitive film pattern after 
development improves. 

[0086] moreover since **** of a developer is stopped after the developer **** nozzle 1 1 passes a substrate 100 top -- the 
liquid of the developer at the time of a **** halt - it is prevented that a shock joins the photosensitive film on a substrate 100 
by whom Therefore, generating of a development defect and degradation of a photosensitive film pattern of line breadth 
homogeneity are prevented. 

[0087] In addition, with the developer **** nozzle 1 1 of the above-mentioned example, although two or more tubular passage 



hUpV/www4Jpdljpo.gojp/ogi-btn/tran_wGb_C9 



36 of ******** 30 is formed right-angled to two or more taper-like passage 34, it may be prepared so that two or more 
tubular passage 36 may incline at a larger angle smaller than 180 degrees than 0 times to two or more taper-like passage 34. 
[0088] Drawing of longitudinal section in alignment with the slit-like delivery which shows other examples of the developer 
**** nozzle with which drawing 10 is used for the developer of drawing 1 - drawing 3 , and drawing 1 1 are the B-B line cross 
sections of the developer **** nozzle of drawing 1 0 . 

[0089] As shown in drawing 1 1, , developer **** nozzle 1 la consists of liquid-pool **** 20 and ******** 60, and ******** 
30 is joined by one side of liquid-pool **** 20. The composition of liquid-pool **** 20 of developer **** nozzle 1 la is the 
same as the composition of liquid-pool **** 20 of the developer **** nozzle 1 1 shown in drawing 5 . 
[0090] ******** 60 - the 1st member 61 of a tabular, the 2nd member 62 of a tabular, and the 3rd member 63 of a tabular - 
having -- the whole surface of the 3rd member 63 - and on the other hand, it is alike, and the 1st member 61 and the 2nd 
member 62 are joined, respectively Slit-like delivery 15a is formed in the base of ******** 60. 
[0091] The 1st member 61 and the 2nd member 62 are formed of water-repellent material, such as PTFE 
(polytetrafluoroethylene), and the 3rd member 63 is formed of hydrophilic material, such as a quartz. Thereby, the base 71 of 
******** 60 has a hydrophilic property, and the skin 72 ahead of ******** 60 and the back skin 73 have water repellence. 
[0092] Two or more tubular passage 66 which is open for free passage to the developer outlet 23 of liquid-pool **** 20, and 
is prolonged horizontally is formed in ******** 60. As shown in drawing 10 , two or more tubular passage 66 is arranged at 
equal intervals along with SL in the slit longitudinal direction. Since the tubular passage 66 can be formed by the high process 
tolerance, there is almost no size error of two or more tubular passage 66. Therefore, two or more tubular passage 66 has an 
equal path. 

[0093] Moreover, two or more taper-like passage 64 which is prolonged below and results in slit-like delivery 15a is formed 
in this ******** 60, becoming broad gradually at the slit longitudinal direction SL. Two or more taper-like passage 64 is also 
arranged at equal intervals along with the slit longitudinal direction SL. Two or more tubular passage 66 is open for free 
passage near the crowning of two or more taper-like passage 64, respectively. 

[0094] Two or more taper-like passage 64 is mutually combined and unified from slit-like delivery 15a of the base of 
******** 60 in the position of fixed height H. Thereby, the joint field 65 of constant width is formed in the soffit of two or 
more taper-like passage 64, In addition, two or more taper-like passage 64 may join mutually together in the position of 
sliMike delivery 15a of the base of ******** 60. In this case, it is set to H= 0. 

[0095] Drawing 12 (a) is drawing 10 and the decomposition front view of ******** 60 of developer **** nozzle I la of 
drawing 1 1 , and drawing 12 (b) is drawing 10 and the decomposition side elevation of ******** 60 of developer **** nozzle 
1 1 a of drawing 1 1 . 

[0096] As shown in drawing 12 , the 1 st plane of composition Pa of the 1 st member 6 1 is a flat flat surface. Two or more 
taper- 1 ike crevice 64a which constitutes two or more taper- like passage 64 is formed in the 2nd plane of composition Pb of the 
2nd member 62. tt joins mutually together from a base in the position of fixed height H, and two or more taper-like crevice 
64a forms joint field 65a of constant width. Moreover, the tubular passage 66 is carrying out opening, respectively near the 
crowning in each taper-like crevice 64a of this 2nd member 62. The 3rd whole surface and other sides of a member 63 are a 
flat flat surface. 

[0097] Plurality ****s along the surface and the both-sides side of the 1st member 61, the 2nd member 62, and the 3rd 
member 63, and holes 68, 69, and 70 are formed, respectively. 

[0098] By putting and ****ing the 3rd member 63 between the 1st plane of composition Pa of the 1st member 61, and the 2nd 
plane of composition Pb of the 2nd member 62, and connecting the 1st member 61, the 3rd member 63, and the 2nd member 
62 with holes 68, 69, and 70 with a screw thread through a screw thread (not shown) While ******** 60 shown in drawing 10 
and drawing 1 1 is constituted, two or more taper-like passage 64 which two or more taper-like crevice 64a of the 2nd member 
62 and the 3rd member 63 are alike on the other hand, and is open for free passage to two or more tubular passage 66 is 
formed. 

[0099] Drawing 13 is the bottom plan view of ******** 60 of developer **** nozzle 1 la of drawing 10 and drawing 1 1 . 
[0100] As shown in drawing 13 , slit-like delivery 15a is arranged at right angles to the scanning direction A of developer 
regurgitation nozzle 1 la. The size of slit-like delivery 15a is the same as that of the slit-like delivery 15 shown in drawing 7 . 
[0101] Developer regurgitation nozzle 1 la is scanned by the scanning direction A so that a base 71 may maintain an parallel 
state to the front face of a substrate. 

[0102] In this developer regurgitation nozzle 1 la, a developer is supplied to liquid-pool ****** 22 through the developer feed 
hopper 21 of liquid-pool **** 20 from the developer supply system 14 (refer to drawing 2 ). The developer of liquid-pool 
****** 22 is introduced into two or more taper-like passage 64 through two or more tubular passage 66 of the liquid 
regurgitation section 60 from the developer outlet 23. Since the path of two or more tubular passage 66 is equally formed at 
this time, it is changed into dynamic pressure with the static pressure of the developer of liquid-pool ****** 22 uniform in 
two or more tubular passage 66. Thereby, from two or more tubular passage 66, the rate of flow or flow rate of a developer 
introduced into two or more taper-like passage 64 is each outlet of two or more tubular passage 66, and becomes equal. 
Moreover, the developer introduced by two or more rates of flow or flow rates equal to two or more taper-like passage 64 
from the tubular passage 66 is diffused in the slit longitudinal direction SL, and joins mutually near the slit-like delivery 1 5a 
as it descends. Thereby, a developer is breathed out by the uniform rate-of-flow distribution from slit-like delivery 15a. 
[0103] It is spread after the flow direction of a developer is changed when the developer introduced into two or more 
taper- 1 ike passage 64 from two or more tubular passage 66 collides with the wall of the taper-like passage 64 since two or 
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more tubular passage 66 was especially formed perpendicularly to two or more taper-like passage 64. By that cause, while the 
effect of diffusion of the developer by two or more taper-like passage 64 becomes high It is prevented that the flowing 
developer carries out the debris omission of two or more tubular passage 66 through the taper-like passage 64 with gravity. 
Moreover, it is also prevented that originate in the debris omission of a developer, air flows backwards from slit-like delivery 
15a to liquid-pool ****** 22 through the taper-like passage 64 and the tubular passage 66, and air bubbles arise in a 
developer. 

[0104] Moreover, since the base 71 of the liquid regurgitation section 60 has a hydrophilic property, the solution retention in 
the base 71 of the liquid regurgitation section 60 becomes good, and ****** sufficient between the base 71 of the liquid 
regurgitation section 60 and the front face of a substrate is formed. Thereby, a liquid piece phenomenon does not occur 
between the base 71 of the liquid regurgitation section 60, and the front face of a substrate. Therefore, it is prevented that the 
portion on a substrate which does not have a developer in a field by the liquid piece phenomenon in part occurs. 
[0105] Moreover, since the skins 72 and 73 of the front of the liquid regurgitation section 60 and back have water repellence, 
the phenomenon in which a developer creeps up to the skins 72 and 73 of the liquid regurgitation section 60 is suppressed. 
Therefore, contamination of the liquid regurgitation section 60 by a developer adhering to the skins 72 and 72 of the liquid 
regurgitation section 60 is prevented. 

[0106] In addition, although two or more taper-like crevice 64a which constitutes two or more taper-like passage 64 is formed 
in the 2nd plane of composition Pb of the 2nd member 62 and the tubular passage 66 is carrying out opening into each 
taper-like crevice 64a in this example Two or more taper-like crevice 64a which constitutes two or more taper-like passage 64 
is formed in the 1st plane of composition Pa of the 1st member 61. Two or more tubular passage 66 is established in the 2nd 
member 62 and the 3rd member 63, and the edge of the tubular passage 66 may carry out opening to the whole surface of the 
3rd member 63 joined to the 1st plane of composition Pa of the 1st member 61. 

[0107] Although the above-mentioned example explained the case where this invention was applied to a developer 
regurgitation nozzle and a developer, this invention can apply application liquid, such as for example, resist liquid, also to 
other processing liquid regurgitation nozzles and the processing liquid feeders using it, such as a coater using the application 
liquid regurgitation nozzle and it which carry out the regurgitation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the developer in one example of this invention. 

[Drawing 21 It is the X-X line cross section of the principal part of the developer of drawing 1 . 

[Drawing 3] It is the Y-Y line cross section of the principal part of the developer of drawing 1 . 

[Drawing 4] It is drawing of longitudinal section in alignment with the slit-Like delivery of the developer regurgitation nozzle 
used for the developer of drawing 1 . 

[Drawing 5] It is the Z-Z line cross section of the developer regurgitation nozzle of drawing 4 . 

[Drawing 6] It is the decomposition front view and the decomposition side elevation of a developer regurgitation nozzle of 
drawing 4 . 

[Drawing 7] It is the bottom plan view of liquid-pool **** of the developer regurgitation nozzle of drawing 4 . 

[ Drawing 81 It is drawing for explaining operation of the developer of drawing 1 . 

[Drawing 91 It is the plan showing the scan of the developer regurgitation nozzle on a substrate. 

[Drawing 101 It is drawing of longitudinal section in alignment with the slit-like delivery which shows other examples of the 
developer regurgitation nozzle used for the developer of drawing I . 

[Drawing 1 11 It is the B-B line cross section of the developer regurgitation nozzle of drawing 10 . 

[Drawing 121 It is the developer regurgitation nozzle decomposition front view and the decomposition side elevation of 

drawing 10 and drawing 1 1 . 

[Drawing 131 It is the bottom plan view of liquid-pool **** of drawing 10 and the developer regurgitation nozzle of drawing 
JLL- 

l Drawing 141 It is drawing of longitudinal section in alignment with the slit-like delivery of the conventional developer 
regurgitation nozzle which has a slit-like delivery. 

[Drawing 151 It is drawing of longitudinal section which met in the direction perpendicular to the slit-like delivery of the 
developer regurgitation nozzle of drawing 14 . 
[Description of Notations] 
1 Substrate Attaching Part 

8 Guide Rail 

9 Nozzle Arm 

1 0 Nozzle Mechanical Component 
1111a Developer regurgitation nozzle 

1 3 Control Section 

14 Developer Supply System 

15 15a Slit-like delivery 
20 Liquid-Pool **** 

22 Liquid-Pool ****** 

23 Developer Outlet 

30 60 Liquid regurgitation section 
3161 The 1st member 

32 62 The 2nd member 

33 Sheet-like Packing 

34 64 Taper-like passage 
34a, 64a Taper-like crevice 

35 65 Joint field 

36 66 Tubular passage 

37 Taper-like Notch 
63 3rd Member 

PA, Pa The 1 st plane of composition 
PB» Pb The 2nd plane of composition 
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CLAIMS 



[Claim(s)J 

[Claim \] It has the liquid regurgitation section which has the slit-like delivery which carries out the regurgitation of the 
processing liquid to liquid -pool **** which has Jiquid-pool ****** to which processing liquid is supplied- in the 
aforementioned liquid regurgitation section Two or more tubular passage parallel to the longitudinal direction of the 
aforementioned slit-like delivery which it is arranged along with ** on the other hand, and an end opens for free passage to 
the aforementioned liquid-pool ******, The processing liquid regurgitation nozzle characterized by forming two or more 
taper-like passage which is arranged along the one aforementioned direction, and becomes broad from the other end of two or 
more aforementioned tubular passage gradually, respectively, and results in the aforementioned slit-like delivery. 
[Claim 2] Two or more aforementioned tubular passage is processing liquid regurgitation nozzles according to claim 1 
characterized by being prepared so that an angle may be made to two or more aforementioned taper-like passage, respectively. 

[Claim 3] Two or more aforementioned taper-like passage is processing liquid regurgitation nozzles according to claim 1 or 2 
characterized by unifying mutually unitedly in a position until it results [ from two or more aforementioned tubular passage ] 
in the aforementioned slit-like delivery, or the position of a slit-like delivery. 

[Claim 4] The aforementioned liquid regurgitation section is a processing liquid regurgitation nozzle according to claim 1,2, 
or 3 characterized by having the base in which the aforementioned slit-like delivery was prepared, for the aforementioned 
base of the aforementioned liquid regurgitation section having a hydrophilic property, and the skin of the front of the 
aforementioned base of the aforementioned liquid regurgitation section and back having water repellence in the move 
direction. 

[Claim 5] The processing liquid regurgitation nozzle according to claim I to 4 characterized by having formed two or more 
taper-like crevices which are characterized by providing the following, and which are equipped with the 2nd member and 
constitute two or more aforementioned taper-like passage in the 1st plane of composition of the above of the 1st member of 
the above, and carrying out opening of the aforementioned other end of two or more aforementioned tubular passage to the 
2nd plane of composition of the above of the 2nd member of the above The aforementioned liquid regurgitation section is the 
1st member which has the 1 st plane of composition. The 2nd plane of composition joined to the 1st plane of composition of 
the above 

[Claim 6] The processing liquid regurgitation nozzle according to claim 1 to 4 characterized by having formed tvvo or more 
taper-like crevices which are characterized by providing the following, and which are equipped with the 2nd member and 
constitute two or more aforementioned taper-like passage in the 2nd plane of composition of the above of the 2nd member of 
the above, and carrying out opening of the aforementioned other end of two or more aforementioned tubular passage to the 
aforementioned taper-like crevice The aforementioned ******** j s the 1st member which has the 1st plane of composition. 
The 2nd plane of composition joined to the 1 st plane of composition of the above 

[Claim 7] The aforementioned ******** i S a processing ****** nozzle according to claim 5 or 6 characterized by having 
further the sheet-like seal member put between the field except two or more aforementioned taper-like crevices between the 
1 st plane of composition of the above of the 1st member of the above, and the 2nd plane of composition of the above of the 
2nd member of the above. 

[Claim 8] The processing ****** nozzle according to claim 1 to 4 characterized by having formed two or more taper-like 
crevices which are characterized by providing the following, and which are equipped with the 3rd member and constitute two 
or more aforementioned taper-like passage in the 2nd plane of composition of the above of the 2nd member of the above > and 
carrying out opening of the aforementioned other end of two or more aforementioned tubular passage to the aforementioned 
taper-like crevice The aforementioned ******** i s the 1st member which has the 1st plane of composition. The 2nd member 
which has the 2nd plane of composition Other fields joined to the whole surface and the 2nd plane of composition of the 
above which are joined to the 1st plane of composition of the above 

[Claim 9] The processing liquid regurgitation nozzle according to claim 1 to 4 characterized by having formed two or more 
taper-like crevices which are characterized by providing the following, and which are equipped with the 3rd member and 
constitute two or more aforementioned taper- like passage in the 1 st plane of composition of the above of the 1 st member of 
the above, and carrying out opening of the aforementioned other end of two or more aforementioned tubular passage to the 
aforementioned whole surface of the 3rd member of the above The aforementioned liquid regurgitation section is the 1st 
member which has the 1st plane of composition. The 2nd member which has the 2nd plane of composition Other fields joined 
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to the whole surface and the 2nd plane of composition of the above which are joined to the 1st plane of composition of the 
above 

[Claim 10] It is the processing liquid regurgitation nozzle according to claim 8 or 9 to which the 1st member of the above and 
the 2nd member of the above consist of a water-repellent material, and the 3rd member of the above is characterized by the 
bird clapper from a hydrophilic material. 

[Claim 1 1] A substrate maintenance means to hold a substrate, and the processing liquid regurgitation nozzle which has the 
slit-like delivery which carries out the regurgitation of liquid-pool ****** and processing liquid with which processing liquid 
is supplied, It has the move means to which the aforementioned processing liquid regurgitation nozzle is relatively moved to 
the aforementioned substrate so that processing liquid may be supplied to the front face of the substrate held at the 
aforementioned substrate maintenance means from the aforementioned slit-like delivery of the aforementioned processing 
liquid regurgitation nozzle. Two or more tubular passage parallel to the longitudinal direction of the aforementioned slit-like 
delivery for the aforementioned processing liquid regurgitation nozzle which it is arranged along with ** on the other hand, 
and an end opens for free passage to the aforementioned liquid-pool ******, The processing liquid feeder characterized by 
forming two or more taper-like passage which is arranged along the one aforementioned direction, and becomes broad from 
the other end of two or more aforementioned tubular passage gradually, respectively, and results in the aforementioned 
slit-like delivery. 



[Translation done.] 
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